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ABSTRACT 

The development of a computer-assisted instruction 
simulation (CARE-S) in the Computer-Assisted instruction (CAI) Center 
at the University of Texas in Austin is documented. The vork is an 
outgrowth of the CARE 1 CAl program entitled "Early Identification of 
Handicapping Conditions in Children** vhich vas developed in the CAI 
laboratory at the Pennsylvania state University and was available to 
the CAI Center at the University of Texas for use vith their 
students. Using simulation techniquest the CARETS program assesses 
the ability of CARE 1 graduates to accurately identify handicapping 
conditions in young children. (Author) 
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PREFACE 

This technical report describes and documents the development of 
a computer assisted Instruction sinwlation (CARE-S) by William Cantrell 
and Agnes Edwards in the CAI Center at the University of Texas in Austin, 
The work is an outgrowth of the CARE 1 CAI program entitled Early 
Zdentif ication of Handicapping Conditions in Children which was developed 
In the CAI laboratory at The Pennsylvania State University and was made 
.'vailable to the CAI Center at the University of Texas for use with their 
students. Usin<i simulation techniques, the CARE-S program assesses the 
aoility of CARE 1 graduates to accurately identify handicapping conditions 
in young children. Penn State has had a continuing interest in the develop- 
ment of the CARE-S program described in this report and when the authors 
so generously offered to allow Penn State to reproduce and use the report, 
wt» were anxious to do so. We are most grateful to the University of Texas 
and their faculty for making the program and the technical report available 
to us. 



A CnMPtirrR-nASEP INSri^ilCTinNAL SIMUlAlinN 
roR TEACHER TRAINING ANP EVAlUATfOM 
IN SPF'^IAL EDUCATION 



The Need for Spec ial E<iuc3t'»on Teacher Training 

Recent develonments have Increased siqniflcantly the need for 
t>orsonne1 trained in >.)ec1a1 education skills. The recoqnitlon and defini- 
tion of exceotlonality has been b ened. Weber (1969) has estimated that 
the number of children in need of srecialized services may be as hiqh as 
45 . Reynolds (1971), who suqrjost'; a more conservative flqure, nonethel*»ss 
estimates that "less than half the children who need hinhly sneclallzei 
services are receiving them" {o. 421). The nroblem of personnel shortaqe 
is not lessened but comnlicated hy the current ohllosoohy of many <:«-at"s of 
r?ta1ning the exceptional child in the regular classroom wherever nosslhle 
(e.fj., Texa*;). The burden of soecial education Is thus redistributed to 
the renular teacher, who has had little or no traininq in Identlfyinq the 
oxceotional child and in modify Inq educational oronrams. Teacher traininq 
institutions are presented vnth the double challenge of developinq oronrams 
which will provide effectively inservice as wf»ll as nreservlce traininq. 

^•^^ ^[\^. pf. .1a J^^^i^pr. J-Cit^J-pii 

The need is not only for more personnel trained in SD«cial 
education skills but for more effective traininq mf»thof*s. Jhn desirabil- 
ity of oractical exoerlence is qenerally conceded. Hovfcver, conventional 
traininq methods dn not orijinarily afford this. As Vlcek (in*^6) nolnted 
out; 

Teac^^e«^- trainees are niven a variety of boo^s and reference 
mgteri^ls t'^ study, opportunities tn discuss nroblems encoun- 
tered dail/ by teachers in classrooms; and chances to hpar 
veteran teachers describe ana exnlain throuq*^ lectures, demon- 
strations, films and other fT*»dia tbe art of nedaqoqy. However, 
after all this nreoaration, manv teacher-trainees have diffi- 
culty transferring their newly acquired knowledge Into 
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Ojmration dun'm ^itud^nt tf>,<r'»itH| ,in<1 first-yoar teachinn 
assi'innr^nts. Thoy i?wk« mist ai''"*>, «Misintnmrot , atid lo-.f 
ranport. with th*»ir stti(*-^nt'^ (n. n*^). 

Ste^l (1%5) exainines thrpe ways of nrovldinn needed ^xrwjHonce 

direct experimentation in the fiel'*, theoretical analysi?;, 
and simulation. The first is exnensive, tii^e consuninn, * 
extreiiely difficult to control and, since one would like 
to know how not to do somethinn, as well as how to do it, 
some portion of a qeneration of c*>ildren would S-^' haily 
served. Some nrcdictive mathematical theorv would hf* nice, 
but no such theory is in sinht and even if it -vere, the 
likelihood of it beinn sufficiently tractable to nr»niiit 
predictions in real situations is infinit(>simal. ar** 
left with simulation (p. 26). 

Short of the real situation, simulation nrovides the most 
realistic onoortunity for t^e teacher- trainee to nractice his acquired 
skills. Rice (1966) stressed this learninn aspect in his definition of 
simulation: "Simulation means the re-enactment of a situation, or set 
of circumstances, or an observable problem for which the learner has to 
make decisions or take other action" (n. 10). Realistic re-^nactmonts 
of classroom situations are today nossiblo wirh the aid of audio and 
video taninq, sound films and electronic comnuters. However, few teacher 
tr,iinim <i1inulat.ions h.w« been doveljned and only a fpw of these havf» 
!Nide use of cnnnutor r.'r>abi1ities. To heln fill this n;»n is the noal of 
t»^e nroioct herein described, a computer-based instructional simulation 
for teacher trainim and evaluation in special education. 

^5^y.aManes^JJ^£PrP.':iL^i^ 

Teacher traininq simulation offers many advantaqes. Simulation 
provides a closely controlled environment, onablinn the desinner or 
instructor to nr2se.it the trainee with situations often not re^^dilv avail- 
a; |A in the real world. Yet the artificially created situation which is 
«iinulation effects the trainee much as would the real situation, fls Reck 



and r^nrop {]%9) point out , simulation provido<; f«H' trflitiei? wUh a 
rn.ili«>t1c, resnonsive environment, nivino him a ^enso of luan^diacv anrt 
involvement. P.lcc (lO^^e) emhasi?(?d the oinotipnal and IndividUiil i^snoct 
of trainee involvenont. For the trainee, sitnulatfon nrovides a cotnnl<>te 
exnerience. SintilarW, simulation permits t!ie holistic nresentation of 
larqe or complex systems, which usually must he nresented niecem*»al, with 
consequf^nt loss in the desired overview. The holistic nresentation, th*? 
larqer nersoective of simulation, i«; in part made possible hv mjlllnn to- 
qf.ther diverse elements into a limited universe, ^ut of ev^n qreater im- 
DortancG is the almost infinite capacity of simulation for alterinn time 
(Bushnell, 1963). Simulation permits drastic compression of lengthy, un- 
wieldy time periods, thus qreatly sneedinq up the traininq process. On 
the other side, minute periods may be exnanded to better illuminate kev 
processes. An important manifestation of time compression is immediate 
feedback, qivioq the trainee the most timely advantag<»ou5 knowledge of the 
effect of his action (Bushnell, 1963). Mnreover, since the simulation 
environment is controlled, the nature and amount of feedback can he care- 
fully adjusted to the needs of the trainee, as determined hy his »>erfor- 
mance. 

Whilp simulation provides the trainee with a realistic exnerience 
and enlists his comolf^te involvomont, the simulation env?ronm*»nt is uniquel 
unthroateninq. The trainee is free to oractice decision makinn wif^out the 
risk of censure and emharrassmf?nt (Twolker, 1%7; ''ruic^«;hank, I'J^fi). As 
feedback is symbolical, his errors are free of real -life consequences 
(Whithed, 1970). This advantage is most easily seen in simulations of high 
risk environments, as demonstrated by a computerized fliqht simulator de- 
signed by General «^lectric (White, 197'>). and by the comnuter-based natient 
simulator for traininq anesthesiologists (Abrahamson, Wolf, rjenson, 1%9) 
And since simulations are repli cable, the trainee may repeat an exercise as 
oftsn as desired to improve his nerformance. 

The comouter caoacity for keeninn detailed records of trainee 
nerformance makes cof^mjtpr- based simulation an effective research tool. 
As Bushnell (1963) points out, performance data qenerated in a simulated 



environment cun bt* useful in evaluatinn the trainee's behavior, 
efficiency with which ho reaches a specific ohlectivn and the effectivo- 
ness in reallzinq obiectivGs. 

Two problems of simulation are achievinn fidelity to th» real 
situation, and the validation of the sinulation. Fidelity is of utfno<;t 
itnportance in a training simulation since it directly effects the qener- 
allzahility of results to the real world (Bushnell, 1%3>. In teacher 
trainlm the ma lor concern is with nositive transfer to the real-life 
situation. This transfer is largely determined by t*'" exactness of the 
si»nuldtion, by its fidelity. The extent of simulation fidelity, the 
similarity with the real-life situation, depends on the factors selected 
for the simulation and their representation (Bushnell, 1963). These pro- 
cesses are frankly of an editorial nature. That is, the desiqner must 
decide what factors should be represented in the limited simulation uni- 
verse, and ho must assiqn relative values to each. The subiectiv? element 
here is inescapable. The major problem of instructional simulation, how- 
ever, is validity. As Steel (1965) points out. "In a strict sense we can 
never prove a simulation model valid, we can only Hulld confidence in its 
validity on the basis of inductive inference" (p. 26). ror^nlex comnuter- 
based simulations have the additional disadvantage of Heinn exnonsive. 
But this can be overcome by widescale dissemination. 

^J?>irM5.1i J^S^ijiu la t i j^^^ 

Simulation is a rathf»r new technique in Mcher trainlnq. In 
the early 1960's Kersh (1961) develoned a classroom simulator where student 
teachers watch a simulated class on a larqe rear orolection screen, film 
sequences and slides heinn nresented to the trainee by a supervisinn teacher. 
The trainee reacted to a variety of classroom situations and the next film 
sequence was determined by ^is resonnse and showed the consen.ionces of his 
action. Althouqh quite limited as a simulation, this nroqram has oroduced 
encouraqinq results. Kersh (1965) found that his trainees wer« ready to 
assume full resoonsibi lity of studen* teachinn un to three weeks earlier 



than a control qroup havinq no such traininq. Vlcek (1966), usinq a 
replica of the simulator developed by Kersh, found that Ddrticipation in 
the classroom simulation increased trainees* teaching confidence. Kersh's 
proqram has been followed with variations. Cnjickshank (1966) describes 
a similar teacher training simulation with written incidents and role 
playing added to the filni sequences. Rice (1%6) includes in a similar 
simulation student records, report cards, teachino olans, and test data. 
Todcher traininq simulation has been shown to be hiqhlv motivating for 
the trainees, with at least the overall effectiveness of student teachinq 
(Cruickshank ^ Broadbent, 1969). 

Coiuputer-based simulation has been used mostly with simulation 
na.;:inq. Winq (196G) described two sucn qames develooed iointly by the 
Board of Cooperative Educational Services (ROCES) and International Busi- 
ness Machines (IBV). Both qames, the Sierra Leone nevelonment Project 
and the Sumerian flame, were designed to teach sixth graders some basic 
principles in economics. Compared to non-computer simualtions, comouter- 
Sased simulation provides a more flexible learning environment. Whereas 
non-coriDuter programs such as Kersh's require the presence of a super- 
visinn teacner, computer-based programs do not. The resultant privacy, 
tn(.' nroater freodoiii in pace, and an uninhibited willingness for experi- 
p;cntation on the part of the trainees can add siqnificantly to the learn- 
ing oxnerierjco. With a computer the variety and scope of learninn mater- 
ial"-, can be jrodtly expanded. Indeed, this is the primary rationale for 
.<s1ng the comouter. Whithed (1970) explaines the computer need for a 
polit.ic.ll simulation model: 

. . . wf found it noce-isary to move to the use of computers 
ir. order to handle the mass of data Inherent in anvthinn 
I'lore than a very simplistic effort at model inq the oolitical 
environment within a reasonable time span and with a reason- 
able innut effort (p. 7.36). 



Tf..> use of the computer makes complex simulation models feasible. 
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Uti 1 1 za tion of Computor fapahn i ties 

CAT has opened a new dicionsion for instriictlonal nronrflnjs. 
Uttal et aj_ (1969) divide? CAI systems into three distinct cateqorios: th^ 
deqenerative. the selective, and the nenerative conmuter teachinn machines, 
n^qeneratlve computer t-schinq machines are "devices which are simnly not * 
u-^inq a sufficient amount of the connuter's information orocessinq cana- 
bilities really to be regarded as anythinq tnore than automated naqo turners 
or error tabulation devices" (p. 1). linear omqrams would fall into this 
cateqory. Most of today's instructional comnuter proqrams would fall into 
the second cateqory of selective comnuter teac»^inq machine systems. These, 
which include branchinq programs, likewise "renresent a qreat underutili- 
zation of the computer's capabilities" (p. 3). Th^v are too limited in 
their scooe. Siklossy (1969) traces some of the limitations of selective 
programs to a fixed teaching network. All statements, questions and 
acceptable answers are prestored, as well as the flow of control which 
links them. The advent of generative comnuter systems lifted some of 
these limitations. Generative programs are capable of both generating and 
solving problems. They no longer show the rigid fixed structure of 'earlier 
degenerative and selective orograms. Today comnuter-based education is no 
longer synonymous with "programmed" instruction. As Alpert and Ritzer 
(1970) point out, "Comnuter-based education makes possible unpronram?ned 
instruction or student controlled learning by utllizino teac^'ino strategies 
which differ completely from the basic tutorial Ionic of most nrogrammed 
Instruction" (p. 1584). 

As more and more computer programs are dev<»loned, they tend to 
increase in size and complexity. Modular programming greatly facilitates 
the designing and programming of more complex instructional proqrams. 
Modular programmino is based on the assumption that large complex systems 
tend to be hierarchical in structure, and are generally comnosed of inter- 
related modular or subsystems. Simon (1969) points out that "Hierarchic 
systems are usually composed of only a few different kinds of subsystems, 
in various combinations and arrangements" (p. 10). This functional 
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redundancy nui^Gs modular proqramminn possible. Modular proqrams my be 
degenerativr, selective or generative. They may show modular combinations 
of various fype^. of proqrains. It Is throuqh modular pronramnilnq that the 
construction ot CAI proqrams invested with infinite complexity and versa- 
tility is n'ade possibU?, that computer capabilities can be more fullv 
realized, flodular programminq and the qenerative computer capability 
offer a unique media for the simulation of complex systems. It is 
rhrou.jh siiiiulation that computer capabilities can be more fully utilized 
in tne educational field. 

f^vercoming th e Probl em of Dissemination 

A major problem with computer programs has »>een dissemination. 
As fioocock (1967) points out, "The more innovative a new technique is the 
greater the difficulties of dissemination" (p. 94). For this reason, 
favorable prospects for dissemination are considered of basic Importance 
to this project. A successful computer- assisted Instruction (CAI) course 
in special education, CARE 1 (Computer Assisted Remedial Education), has 
been develoned under the direction of G. Phillio Cartwrlqht and Harold 
Mitzcl (1971) at The Pennsylvania State University. The CAPE 1 course 
has served approximately 1,100 persons in four states over a 16-month 
period (Cartwriqht, Cartwrlqht, R Robine, 1972). Since CARF 1 does not 
include a simulation to allow practical experience, and since the computer 
is already introduced, it was felt that an outstanding opportunity existed 
for developing a complementary computer-based simulation unit. 

CAPE 1 is a CAI course in the early Identification of handicapoed 
<:h;idren. The nresen* simulation represents a first grade class from 
which the teacher- trainee gains realistic exnerience in the emoloyment of 
acquired skilK to identify exceotional children. The simulation draws 
n.'avily upon the generative capabilities of the computer, providino each 
teacher-trainee with a unique class setting, plus nermittino numerous 
renetif.ions of the exercise, both for training and for teacher- trainee 
evaluation. 



CARC S (Coiiiputer-Asslstffd Remedial Education Simulation) i«; a 
simulated first qrade class. It presents the trainee, prelected as the 
teacher, with a realistic classroom situation. The trainee Is introduced 
to each child in the class of 15, chosen at random from a larqer dooI and 
Individually Dhotoaraphed on a filmstrip. As teacher, the trai..«»e has 
the responsibility of identifyinq those children with irroaimiGnts which 
threaten regular progress under the aeneral school curriculum. To facil- 
itate this, extensive information is made available. The trainee must 
decide what Information Is relevant, and select those data which will 
efficiently lead to the correct identification .^f any exceotional children. 
CAPE 1 (Computer Assisted Remedial Education) provides a working nrocedure, 
as outlined In a decision process diagram (Figure 1). For maximal utili- 
zation, CARE S is closely structured on this decision process. 

The trainee is first presented with a nool of general class 
Information, from which he may select whatever he deems necessary for 
singling out individual children for further insoection. Having chosen a 
specific child for Investigation, he continues to select Information for 
tiiis child until he decides whether the child shows deviations of such 
nature and severity to constitute a serious threat to regular educational 
progress. If the decision is affirmative, the trainee prepares a teacher 
referral statement, identifying the child's specific problem areas: innut. 
Information processing, outnut, health and/or behavioral oroblems (AnnenHix 
A). After referring the child, the trainee receives feedback in the form 
of relevant factual materials, e.g., psychological reports an'* medical 
reports. The computer provides guidance to the teacher-trainee In the 
event of an incorrect decision. The degree of assistance Is determined by 
the amount of trainee effort spent in evaluating f^e child in question. 
After investigatlna a soecific child and reaching a decision on that child, 
the trainee returns to the general class information section and the oro- 
cess is repeated until the trainee is satisfied that he has identified all 
of the exceptional children in his class. 



Coatinualiy evaluate all children in order 
u» idontliy chniiren with deviations from 
lu^rmai expectations. 

Oblecr Ive A 



No 




Gather more precist? information about the 
nature and the extent of the deviations. 
Objective C 



No 




(Modify the child's 
educational program on 
the basis of information 
obtained.) 



Prepare adequate Jocumiintat ion and make the 
appropriate referral. 

Objective F 



*This step is the subject of a CAI course to be developed. 

Figure 1.— Decision Making Process 
(Cartwriqht & Mitzel, 1971, p. 7) 
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fori«H4l.ito anpropridte educational plans accordim to a declsion-maklnq 
proco.>; wnif-h is close! v allied with the* stated objective«>. 

Con^tcntJ\nal^Vsi;s_ pl.C^^^ 

CARf S prnvidcs the trainee upon his request with a variety of 
information modules containlntj data on all children tn his hypothetical 
(i ass room. Information for both normal and exceptional children, repre- 
•.ontmq various ethnic qroups» is generated from large pools and presented 
to tnt> trainee on the s/stem's cathode-ray tube (CRT) disolay and the 
fil.nstrip proiector. The content of the information modules follows 
closely the materials covered In the CARE 1 course and Is partially based 
on the CARE 1 chapter "Case Histories" (Cartwrlqht % Cartwrlght, 1<»70). 
The information modules are divided Into two major sections: general 
class information to deterimne interlndlvidual difference, and individual 
child information to obtain data about Intra-lndivldual differences, 
riqure ?. shows the basic Inquiry components for general class Information. 
Th'.^ ooneral class information serves as a basis for steps one and two of 
tht? decision process. Information of all children as a qroun Is available 
to the trainee. The foil owl nq general Infonnation modules are Included In 
CAPF S: 

K-liL ^^garten Records ; Kindergarten records are available for 
only two-thirds (10) of the children since, as In a real classroom situa- 
tion, some students have no formal preschool preparation. The records 
consist of a short teacher comment and a grade of satisfactory (S) or 
unsatisfactory (u) in the subjects of reading, numbers, art, and language 
for each child. Infonnation is displayed for five children at a time. 

, ^ead1 n»c s Test Score s: ABC Readiness Test scores and their 
percentile rating are available for all children simultaneously. 

?-"C'P.9.C'^ilLS: The data necessary for con'-.tructinn soclograms, but 
n )r the socioqrams themselves, are generated for tho children. Fach child 
s( u^s his choice(s) of playmate(s). The information is nresented to the 
trainee in its basic form, thus requiring him to synthesize It as he would 
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Figure 2. —Inquiry components for general class information 



uo ir: d real cias^; st>-;in<|. Pach train»v ronupst will result In a somewhat 
di f fereiU. ^;iH.io.)ra;'). 

Poi'for^iu\nc.? Samnlos: Actual work and drawinq samples of the 
first .iraof> student arp availablp to the trainee, nne sample of each 
^?Mf:.}rtt. i'^ stio.vr; at .1 LiMo. fach trainee request will present to him a 
diftorf'fU <tispl«)y of performance samples, thus enabling him to examine 
sev«?rdl pf»rforniarice samples of each child. 

^l'^ll^.ilt\5,^rvjt ional Class R ecords: General observational 
comtvnts are available for all children. Class observations are dated and 
only one to three observations are available at a time. The trainee, how- 
ever, nay continue to observe his class as lonq as he wishes hy requestinq 
additiooal observational comments. Comments for the exceptional children 
are qener^lly more frequent than comments for the other children. This of 
itself miqrt constitute a clue to the alert trainee. A qreater frequency 
of comments c.n tne oxceotional children in a real classroom settinq is 
probable. However, the clue effectiveness of a disproportionate comment 
representation is felt to be vitiated both by the relatively poor chance 
of an inordinate f-umber of clues being qenerated for any one child and by 
the at tin-es unrevealinq nature of the clues. 

The second major information section, the individual child 
information, serves as the basis for steps three throuqh six of the decl- 
-,ion procesr.. So.:ie of this information overlaps with the qeneral class 
infoni^dtion. However, the emphasis is now on the individual child, or 
intra-individual differences. The content of the Individual information 
.:iodulos included in CARP S is described below: 

BiQ£rdj)hical nata; Bionraphical data include the child's full 
riaufc, nis aqe up to the nearest ;nonth, the number of brothers and sisters 
and tiie C'lild's own nosition in tHe family. Also included is information 
ji'v.ui nis p.trent:,, thoir namr>s, education, and occupation. 

fiasic health information is available concerninq 
nhys:fal defects, Lhe child's vision and hearing, and any medication he 
ni-iht t)e taHnn reqularly. 
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ir,nmul<i: Coim!i.?nts .ihout tho chiln i.y parf^nts ,in..\ for sopfo 
children, hy thoir nro'^chool toacher. are mado available. All co»«nonts are 
<;hort. Many of thotn are made deliberately subiective to afford the trainee 
opportunities to differentiate between relevant and irrelevant information. 

PfesemtjonaUCl ass Records ; These are observations for tbe 
specific child only. Class observations are dated, and only one comment 
n displayed for each day. Comments are nenerated as Inno as requ-ned by 
the trainee. 

School Achievement: Achievement reports are qenerated at 
intervals of six weeks as the school year advances. Presented are c,rades 
and short teacher comments for the followinn subject matters: readinq, 
numbers, wrltinq, art, music, and languaqe. Accumulative orades are avail- 
able with the advance of the school year. 

Performance Samples: Actual work and drawinq sampl«?s of the 
individual child are displayed on the imaqp projector. A short samnle of 
the child's speech is available on the audio unit. 

Tests; Sodograms, as described under the qeneral class 
information, are included In this section. In addition, th? trainee has 
an opportunity to evaluate the child's performance on the ^Metropolitan 
Readiness Test (riRT), and the First Grade Screenlnq Test (FGST). not^led 
scores and nerfomance samples are presented for the Individual chiV. 
Draw-A-Man samples are included as a separate information module. 

ML3^ort: A self renort, how the child feels toward himself, 
his teacher and school, is generated for the individual child and can be 
readministercd by the trainee (a new one generated) as often as desired. 

Mlyi5!ii?J_Jesjts: Individual profiles and the Denver Develoo- 
mental Screeninq Test (DDST) are available for a few children only. 

Mgdical^d^sychol ^ Reports : For the purpose of orovldinn 
feedback or guidance, detailed medical and nsychologlcal renorts are 
available to the trainee, but only after a child ahs been referred to a 
special ist for further diagnosis. 
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•' : ^- V-t'uct.urai • . ' •> i jn of CARE S 

The pro.HMtn structure CARE 5; corisis*. . of a basic control • 
pDqrdin and cho set of information modules .iust describpd. As its name 
Sii-iqests. tha control Droqram handles the neneral rncchanics of the Simula- 
tior. For .^ach tr.iinee it qenerates the class by randomly selecting 15 
cnildren frop a larqt> nool . Unknown to the trainee, the control program 
determines which children will be assigned disabilities. The three child- 
ren are xxxx, a child with an undiagnosed hearing impairment; YYYY, a 
child with undiagnosed petit mal seizures which have become more oronounced 
durinq the last year, this child being of above average intelligence; and 
Z222, a child ^ith a diagnosed nrogressive visual impairment, and an addi- 
tional behavioral problem. Random generation of the class assures each 
trainee a unique class sample and allows for repetition of the simulation 
exercise hy r.he sane trainee. The control program keeos a record of the 
children assigned to each simulation exercise. 

The control nrogram also operates a built-in calendar of a 
requldr ino-day school year. This calendar automatically advances with 
inforr,ation items requested by the trainee, simulatina a realistic exnen- 
dUure of time for securing these items. The time consumed in the iden- 
tification of all the exceptional children irj the class serves as one 
criterion for trainee efficiency. Another task of the control program is 
to keep a record of the trainee's inquiry oath and his decisions. Three 
:nca5ures of trainee performance are obtained: (1) The trainee must decide 
which of the children manifest exceotionality of such nature and severity 
ds to interfere with regular educational progress. As there are 15 child- 
ren in all, the error ranne is from 0 to 15. (2) The trainee is expected 
to reacn the necessary decisions with the least amount of unnecessary 
e^Dtoration. As the conputor records the trainee's inquirv path, the 
r:-.ri] number of infonn.nion pieces used, together with tho above-mentioned 
i iienddr, will serve a", an oMective evaluation measure. (3) Having 
detcrnined which of the children manifest sinnificant eKC*»ntionalit1es, the 



trainee is exurnted to further establish the specific areas of the nroMein, 
i.e., input, infomiation processinq, output, health, and/or hohavioral. 

The basic structure of CARE S allov« for easy revision and 
expansion. Any number of information modules can be aiiiied. The present 
CARE S proaram allows for only three exceptional children, with only three 
exceptionalities. Ideally, the number of exceptionalities and the children 
bearinp them could be expanded to allow random selection both of the types 
of exceptionalities and the number of exceptional children in a piven class, 

Com puter Cap a bilities and Limitations 

To be compatible with the CARE 1 (Computer Assisted Reniedial 
Education) course the sinulation is programmed in Coursewriter II for the 
IBM 1500 system. The way CARE S (Conputer-Assisted Remedial Education 
Simulation) is designed and assembled is greatly determined by the limita- 
tions and capabilities of the system and the prografiwino lanquage. 

Dis play Devices ; The IBM 1500 provides a cathode-ray tube (CRT) 
for the visual display of alphameric, numeric characters, and dot matrix 
computer graphics. The CRT is limited to liohted display on a dark 
surface. No color display is possible on the IDM 1500 CRT. Additional 
visual information may be displayed on the 1512 Image projector. The 
image projector has a 9 x 7 rear projection screen on which single black 
and white or colored film frames may be shown. No motion picture series 
are possible. One computer filmstrip contains 1,000 frames, of which all 
or part may be used. Access time to single frames is relatively fast, with 
a film speed of 40 frames per second. The IBM 1500 also Is capable of 
providing audio displays. The 1506 audio tape unit provides up to two 



hOu:-s Of audio n'«>s«iauos; however, thu access tir:.e for tne audio tape is 
ratf^er slow, sonetine'; requiring several minutes of starch time to locate 
a sfvecific nessaqe. Due to this linitation, the audio tape unit is 
functional mainly tor rather linear prograniminQ« when the recorded 
messaqes are playpd in near sequence. A 1518 typewriter terminal 
cannocted to the systeni provides printout materials. Student terminals, 
howt^vor, usually iire not equipped with this typewriter. 

P espon_se Devices : The IBM 1500 systen provides two response 
devices for the student: a light pen and an electronic typewriter keyboard. 
With the liqht pen the student points to specified areas on the CRT; the 
computer senses the beam and records the response. For natural language 
responses the Keyboard generally is used. This mode permits a useful 
monitoring and correction of responses. The typed response appears on the 
CRT and the student may correct or change the response before entering it 
into the system. 

Prngran.mi ng Language: Coursewriter II i*. primarily an author- 
language for buildina and administering Instructional sequences (Frye» 
19fi9). Its computational capabilities are limited. The language was not 
developed for nenerative programming and more sophisticated random 
selection. Proqranminq of CARE S was thus unusually difficult. 

I nterface Reoui regents of CARE S 

niaser et al (1964) have shown how the subject matter should 
Ideally dictate the desian of terminal devices. Mow/ever, it should he 
obvious that in practice a program will have to work with the media 
available. The specifications of the media will necessarily prescribe 



the paratnetet's ,ind» t'. >i lusser extent, Mio uaturv nf t»H> i^'t^'.ont.d i nn. 
H th^ purpose ot rARf '> is to provulc a realistic clas'.ro.TjM M-tualion in 
wnich the trainee tiathers, analyzes and synthesizes information for the 
purpose of identifyinq exceptional children, the primary rfKiui rement of 
presentation is the iraintenance of a •realistic situation. It is thus 
desirable that each individual information topic be presented as realis- 
tically as the interface will pemit. 

t^g. !}r.^LI^f^A^' ■''0 allow for repetition of the exercise and to 
prevent carryover of critical information from trainee to trainee, each 
teacher-trainee is assigned a different group of 15 children. To allow for 
maximum variation in class assignments, children are introduced individually 
on colored photographs on the image projector. The children are randomly 
selected from a pool of 12 boys and 12 girls representing various ethnic 
groups. To facilitate random assignment of names to textual displays, all 
children have four-letter names. None of the children's photographs show 
any obvious disability, thus allowing for random fl<>sianment of hidden 
disabilities to any three of the 15 children selected for each class group. 
Although the photographs of the children convey no information on educational 
probabilities, the presentation of them is felt to be justified by the 
demands of a maximally realistic situation. The trainee, being thus enabled 
to associate the names with faces, should realize a fuller, more immediate 
experience of wording with real children. As in a real classroom settino. 
the teacher- t»-ai nee is afforded visual access to the children. 

icJ?ievement_Rej^^^^ Kinderga*-ten records and school achievement 
reports are displayed on the CRT. Kindergarten records are availat)le for 
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ilispl:ivt»r. fjAch child individually. Mnurf.'S S and 4 sfuiw sample CRT 
iiisplays. ^»ese riate»*ials, in the form of qrades and comments, are nenerated 
trnn. pools 'or normal or Individual exceptional children as applicable. 

Rt^adlnes s Tests : The simulation makes available to the trainee 
children's perfomances on three readiness tests: the ABC readiness Test, 
th.i *letronol1tan Readiness Test (MRT) , and the First Grade Screening Test 
(fGST). The ABC Readiness Test scores are presented for all children 
simultaneously to allow the student to look for Interlndlvldual differences. 
Scores for the various children are randomly selected from pools of possible 
scores for normal and exceptional children. Figure 5 shows a sample CRT 
dif.pl ay. 

The MRT and FGST performances are presented for each child 
separately. To allow the trainee to look for intra-lndividual differences, 
fvore detailed information, including a performance sample are displayed on 
v-e CRT (Finure 6). A performance sample fron; the copying test is shown 
si? uUaneously on the Image projector. Test scores for the FGST are pre- 
sented together with one or two performance samples on the image projector. 
SaPiples are randorrly selected from pools for normal and exceptional children, 
re'-pectlvel y. 

Perf ormance S ampl es : Children's work and drawing samples are 
,;r<>r,ented in color on the image projector. Again, samples are drawn at 
r-indor; froni large pools. Available are 144 performancf* samples for normal 
d*id exceotional children. Samples are 1dcf.t1f1ed on the CRT. The trainee 

f'ly (^lec; to see one satiple frojn each child or sev"*c.i samples from one 



BUT ^Ti r.^m^m 



ABr KiNnL!^(',ARTf:N Rrcnr>n 




NAME READING TIMBERS 


ARTS LANGUAGE 


DORA 5 S 


"s" s ■ 


ELSA s r. 


S S 


JANE U S- 


S S 


MARK S 


s s 


MIKE S S 


s s 


DORA IS SHY ESPECIALLY IN GROUP PLAY 


ELSA THROWS TEMPER FITS ON OCCASIONS 


JANE HAS TROUBLE FOLLOWING DIRECTIONS 


MARK IS A HARD WORKER 




MIKE IS A QUIET HARD-WORKING STUDENT 




Sp 



CEDAR VALLEY PRESCflOOL RECORD 

NAME READING NUMBERS ARTS LANGUAGE 

BILL 3 S- S §1 

FRED S- S- S S 

JUAN S S S S 

MARY 5- U S- S- 

HLGA S S S S 

BILL FIGHTS WITH OTHERS AT TIMES 
FRED LIKES TO WORK WITH PUZZLES 
JUAN LOVES TO PARTICIPATE IN PLAYS 
MARY DOES NOT PAY ATTENTION AT TIMES 
OLGA LIKES ANIMALS VERY MUCH 

Sp 



Figure 3.— Sample CRT Displays. 
Note: In this sample child Y is Marv. 
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haomC REPORT 
GRAUL: 1 NAME: JANE 10-14 

-'.l! BJECT GRADE COMMENTS 

READ I N(1 HAb m\}^lt mUDlHt. 

OUT NEW WORDS 

NUMBERS S USES CONCERTS SUCH AS 

"MORE THAN" AND "LESS 
THAN" 

WRITING S KNOWS ALL LEHERS 



Sp 

. 



ACADEMIC REPORT CONTINUED 
CiRADF: 1 NAME: .1ANE 10-14 


SUBJECT 


GRADE 


COMMENTS 


Art 


^- 


TtNDS YO SOMEWHAT 
MESSY 


MUSIC 


S 


PARTICIPATES IN ALL 
MUSIC ACTIVITIES 


LANGUAGE 


S 


LIKES TO RECITE AND 
TELL STORIES 



Fiyuro 4. --Sample CRT Displays, 
ote: I- joo projector shows Jane's pic ure. 



BEST KPV [^]-T:211 



ABC RF-ADINCSS TEST SCORfS SfPTEMUrp 1 



RAW PER. 
NA ME SCORE CENTILC 



ANNE 


52 


50 


BILL 


36 


18 


DORA 


55 


60 


ELSA 


54 


57 


FRED 


61 


86 


GRECt 


59 


79 


IRIS 


49 


40 


JACK 


51 


45 



RAW PEH" 

NAME SCORE CENTRE 

JANE 58 75 

JUAN 50 42 

LUI2 63 91 

flARK 40 21 

. MARY 53 55 

MIKE 54 57 

OLCA 57 70 



Sp 



Figure 5.— Sample CRT Display. 



HERE ARE JANE'S TEST SCORES ON THE 
METROPOLITAN READINESS TESTS. A SAMPLE 
PERFORMANCE V SHOV/N ON THE IMAOE PRO- 
JECTOR 



1. WORD MEANING 


7 


2. LISTENING 


n 


3. MATCHING 


11 


4. ALPHABET 


15 


5. NUMBER5 


24 


6. COPYING 


13 


TOTAL SCORE 


Bl 


PERCENTILE RANK 


96 


LETTER RATING 


A 



Fiqure 6.— Sample CRT Display. 



23 

cniid only. Speech samples are more limited- To keep the audio search 
time to a minimum, only one short speech sample for each child Is available 
on tne audio unit. 

Socioqram s: Socioqrapis are generated by the computer and 
presented to the teacher-trainee unassembled. Each child states his choice 
of play- or workmates on the CRT (Figure 7). While a child states his 
choice, his picture Is shown sinuiUaneously on the Image projector. As In 
a real life situation the teacher-trainee needs to compile his own soclogram. 

Observational Comments : Since the IBM 1500 ha> no provision for 
motion picture sequences, it is not possible to provide the trainee with an 
opportunity to observe his class and to record his own observations. Thus 
the trainee is provided with the observational comments already prepared. 
CoiTwents aqain are available for all children as a group or for one child 
at a time. Figure 8 shows a sample CRT display. Other conments available 
are statements by parent or guardian, and the opinion of the pre-school 
teacher. All comments are randomly selected from pools. Children's names 
are randomly substituted In a preceded space In the comment allowing for a 
large variation. 

Personal Data : Biographical and health data for the Individual 
Child is presonted on the CRT In the form of completed short questionnaires 
(Fiqures 9 ard 10). The child's picture Is simultaneously shown on the 
v.e projoctor. Information for the questionnaire is again selected at 
randor* fron variou*^. information pools. 

I ndividual Tests : In addition to the readiness tests, additional 
materials are made available for some children, ^^d^vidual profiles 



EE3T CC?V Al'HiyiGLE 



I LIKE PLAY WITH 




FPEP AND I PIS 




SIGNED miE 









Figure 7.— Sample CRT Display, 
Socionran 



DATE: 11-16 
MARY LIKES TO CLEAN THE BLACKBOARn 

FRED OFTEfl SEEMS INATTENTIVE PlIPINn 

OUR ntmm discussion 

dora wanted to transfer to mrs. b/»ll's 
classroom 



INDICATE WITH YOUR LIOHT PEN WHETHfP YOU 
WISH TO CONTINUE YOUR OBSERVATION''. 
YES NO 



Figure 8. --Sample CRT Display. 

Observational Cownts 



SFPTEMBLR 1 

STuorriT'^: ^:AMF: jane 

AGE: 6 YEARS AND 4 MONTHS 

N'UfCCR or BROTHCRS: 2 SISTERS: 0 

t>OSITI0iN IN FAMILY: 1 

FATHER: JAMES eilRTflN 
orcUPATIOfi: COnSTRUCTinn WORKER 
YEARS OF SrHOOLING: 12 
MOTHER: LINDA DURTON 
OCCUPATION: HOUSEWIFE 
YEARS or SCHOOLING: 12 



Sp 



Ficjure 9. --Sample CRT nisnldy. 

Bloqjraphical natd' 



MEPICAL EXAMINATION NAME: .lANE 

f'HV-ICAL DEFECTS: NONE 

VISION: 20/20 BOTH EYES WITH 
CGRRCrTIVE MASSES 

lIEARIN'^a: OK 
MEDICATION: NONE 

» 

rOMVENTS : 

DR. './'--^i! Sn 



igure 10.--Saniple CRT Disnla* . 
Medical Data 



(Figure n) and the DDST are presented to the trainee on the image projector. 
Results on special medical and psycholoqical tests are reported on the CRT, 
and supplementary material is shown siniultaneously on the image projector 
as shown in Finures 1? and 13. 

Self Rep ort: The self report consists of twelve questions admin- 
istered on line by the trainee to one pupil at a time. The pupil's answers 
are generated within set parameters and displayed on the CRT. Figure 14 
shows a sample display. 

Learner Control 

With the exception of the short introductory sequence and the 
decision and feedback loop, all information displays are under direct 
learner control. From a list of information topics trainees select which 
one they would like to see. After the Information is displayed the 
student is again r-eturned to the selection frame. Figure 15 shows the 
student control options and the flow of the simulation program. 

The trainee begins with the general class information selection 
ft^ame (SELECT 1). From here he may proceed to any of the 15 individual 
child selection frames (SELECT 3). Once he has completed his evaluation 
of 3 specific child, he enters the decision and feedback loop and returns 
to SELECT 1. The trainee may evaluate as many of the children as he feels 
is necessary to reach the objective of CARE S. At a minimum, evaluation 
of the three exceptional children is required. Once an individual child 
is evaluated and a decision reached, only general class information will 
be available further for that particular child. 




uo!ieuiiii!J3S!Q 
|en4Cld9J9d 



||eo9|| 
lenidaojacl 



JANE EARNED AN IQ OF 102 ON THE STANFORD 
BINET. OTHER TESTS ADMINISTERED WERE THE 
DETROIT TEST OF LEARNING APuTUDE AnO 
THf WFPMAN DISCRIMINATION TEST. JANE 
PERFORMED ON ALL TESTS WITHIN THE NORMAL 
RANGE. RESULTS ARE SHOWN ON THE IMAGE 
PROJECTOR. 



JASON W. TANDREY 
PSYCHOLOGIST 

i 



Figure 13.— Sample CRT Display. 

Psychologist's 'Report 




Fiqure 14. — Sample CRT Dlspla* 
Self Report 



BEST cm m&iSAi 



INrOPHATION 



I,- T 



SOCIOGRAr 



'EproDMANCE 
SA^'-LES 



OnSERVATIONAL 



INFORMATION 



^lAY 

socior.RAM 



WORK 
SOCIO^RAM 



WORK 
SAM^ES 



DRAWIN; 
•SAMPLES 



INt^ORMATION 



H 



INFORMATION 



INFORMATION 



IN'^ORMATION 



T N FORMAT I ^'J 



I FORMAT I ON ON 
ONE CHILD 




SELECT 3 



FflOUGH 

INFORMATIO', 



L-MFCT 1 
FEFPtlArK LOOP 



'Aim: 1 




ACfllEVEMLNT 



MRS. Tfras 

OP I fa ON 



INFORMATION 



SELECT 4 



•ROUP Tl-Jj 



SELECT 5 



INDIVIDUAL 



SELECT 6 



INrORMATIf^'*4 



DEcisiorj Ann 

TErDBACf' LOOP 



SELECT 1 



i^iro i'j{>.— Stu'jpnt control n-i^ion. 

SiLfCT 3 



BEST Cer/ fi'JffllABlE 




SELECT 3 



r,OCI0GRAW 



DRAU-A-MAri 



MRT 




WORK 

socinr,RAM 



PI AV 
SOCIOfiRAH 



INFORMATinN 



IN^nRMATION 



INFORMATION 



4 



SELECT 3 



INFORMATION 



lNroRr,.rioN 



. vjurtj I5c.— Student control optir-M 
SELECT 4 -inH 5 



£ 



s 

E 
L 



Fl '""if! 




".PI v:^:■•- 
•poFILf 



iriroR'iATinrj 



E 
C 
T 



J 



rSYCHOLil.jICAl. 



VI -if'*^ its: 



INPHP^ATION 




INrORMATION 



SELECT 3 



'"•'uirp lud. .-Studont. control ontion 

SD rr: f 



necjj>i(»n and I cedtiack Lodji 

Wh<Mi the trainee has collected what he believes to be etiough 
^nforr^ntion for any particular child or for all children as a group, he 
enters a decision and feedback loop. This is the only part of the program 
where branching is mostly under computer control. Figure 16 shows the 
o«-r.era1 flow of the decision and feedback loons. In the SELECT 3 decision 
loop the student is asked to make a decision on the child he has evaluated. 
Does the child need to be referred to a specialist? If the decision is 
incorrect the trainee will receive assistance and the opportunity to 
gather aaditional information from the computer. If the decision is 
correct the trainee will receive feedback and is branched to the general 
class information selection. 

The StLECT 1 decision loop examines the trainee's performance 
record. Should the trainee have failed to identify any of the exceptional 
students, he is prnvidod assistance and given another chance to gather 
additional data. When the trainee has successfully identified all 
exceptional children he receives feedback and is sinned off. 

Programming and Coding 

CARL S is programmed in Coursewriter II (CU) , a computer language 
develoned specifically for instructional question and answer sequences. 
Because CW has limited randomization and computational capabilities, pro- 
gramming of CARE S presented some elemental* problems. Special functions 
had to be developed to facilitate programming of generative processes. 
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— ^ 


INCORRECT 







INDIVIDUAL 
CHILD INFORMATION 



SELECT 3 




AssiSTA;;cr 




neNERAL 
C'uLD INFORMATION 

SELECT 1 



FEEDBACK 



fSIGN OFF J 



Figure 16.— Decision and Feedback Loops. 



^-^.4i"iL PJ Da.U fool s 

The cm S proqrafn generates the infomiation for most of the 
modules from large data pools analogous to FORTRAN arrays. CW, however, 
has no memory for storinq data. Data pools are therefore coded as part of 
the program In the form of non-executable Instructions. Each entry can be 
located by reference to the label the pool and its individual sequence 
number. An example is the data pool of the GARE S 180-day school calendar 
(Table 1). Under the label DATETB are 180 no-op instructions with the date 
corresponding to the nth day of the school year. One counter (€30) is 
reserved for the calendar, which is advanced at various points in the 
pr^ram. When the program requires the calendar date, the of the year 
is loaded into a buffer by using DATETB + C30 as reference and is then 
displayed on the CRT; e.g., if C30 = 4, the date displayed would be 09-08. 
The other data pools are treated similarly. 

D ata Str uctu s 

The program differentiates between three types of generated data: 
primary data consisting of class membership and children's attributes; 
secondary data based on the primary data, e. g. , information data, comments, 
etc.; and program control data based on trainee performance which includes 
all data not "seen" by the trainee. 

Primary Data: Figure 17 shows an example of the primary data 
structure. Each of the 24 children in the data pool corresponds with one 
of the 24 switches. The 15 children included in the simulation are flagged 
for future reference by setting the corresponding switch to 1. The attri- 
butes of the selected children are then stored in counters 1 through 8. 
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Table 1 

THE SCHOOL CALENDAR DATA POOL 



DATETB*E 

$$ 1 Np 09-02*E 

$$ 2 N(j) 09.03*E 

$$ 3 Nlj) 09-04*E 

$$ 4 NO 09-08*E 



3SiaO NO 05-28*E 
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attrii.uter. 



1 m im] 

1 1 { 2 { 


mim 

3 i 4 


imjffi|ni)fn|in{itiii 

ISidj 718191 10 1 


IH 12 1 13 1 14 I 15 1 ^ 


X i X 
X ^ X 
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|1|0 11 


1 l( 


} 1 


B\h\l\l lc;i|ii^iio||i 

0 1 OlOi 0 0 lOi Ol 0 Oi 0 



0 "'Ot f '''^•^tif-or; 

n ^ny 

1 '"irl 



cA^'. l'* X 

'^ormal chil'j 
1 *?xc'^nt'f'>n'*l 
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The st'x and etnnic background are fixed for each child. The program uses 
the position of the child's name in the name data pool to determine the 
appropriate -.etting of the switches, d and e, and 1 and n, of counters 1 
through 8. The other class menbers' attributes are name- independent and 
randomly assigned. This method of storing class menfcer attributes was 
selected because of the CW limitations. A special function TSTSW was 
developed to test switches 1 through 24 and to store and retrieve informa- 
tion from counters 1 through 8 simultaneously. 

Secondary data : The information data generated by the various 
modules falls into two categories: temporary data, which is generated for 
each trainee request, e.g. consents, sociograms, etc.; and permanent data, 
which is generated once, the same being displa^yed for each additional 
trainee request, e.g., biographical data, school records, etc. Again, 
the permanent data presented a storage problem, A small quantity of data 
war, stored in counters or quasi -counters. Most of the pemanent data, 
•owever, was stored as no-op instr Jons similar to the f^'*^. pool storan** 
described earl ier. 

Prog ram Control Data : This data consists of the trainee's trace 
chain (examples are shown in Appendix B), pointers for the trace chain, 
pointers to no-op storage, the number of requests for specific information 
items, the school calendar, and the quasi-counter restart storage, 
ju nction TSTSW 

Function TSTSW was written to perform the followinq operations: 

1. Test a switch S^-Sj>^ to determine whether a particular child is a 
class !r.ember and, if s^, to retrieve and transfer the child's attributes 
into a specified counter, left- justified. 

2. To store (or reset) a child's attribute switches after some program 
modification. 



m cm mmit 



In many of the modules of CARE S, it was neces-sary to locate a 
Child confonninq to specific criteria, e. q.. a boy with an Anglo surname 
who attended kindergarten. The method, depending upon the particular module, 
usually consisted of either cycling through the entire class range 1-24 
(until the right match was made) or generating random numbers 1-24 until a 
suitable match was made. Sijce TSTSW retrieves the attributes each time a 
switch is positive, the number of instructions necessary to make the final 
natch is greatly reduced. 
Calling sequence: 

1. Test Switch 



rsTsw'vc."/ 




Wih uuntain the attributes left-justi f ied 



if C. = 0. 



If switch IS off, then C. 0. 

If switch is on, then C.-^= the byte #1-15 of 

the corresponding attributes. 



.Counter containing the number 1-24 of the switch 



to be tested. 



2. 



Store 
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Sj^h and then restored by chanqinq parameter (1) to S w.ill still be 
pointing to the correct byte of C.-Cq. 

I o 

N'o~Op St orage Oata 

Data stored into CW no-op instructions was accomplished by using 
function PSREMV. In some instances data stored is display data from 
buffers; in others, it is numeric data from counters. In either case, no 
conversion of the data is required for storage or retrieval. A listing of 
the. course will produce some apparent "garbage" for those tables which have 
numeric data stored in then <.ince all the numbers there do not have cor- 
responding printer codes. 

The storage tables are assembled from cardL with blank text for 
the corr.ent portion of the instructions. Tne length of the instructions 
varie--^ depend inn on the amount of data to be stored there. Reading or 
writing begins at wore 4 of the instruction (word 5, counting from 1) and 
must end before the final EOB (End of Block) of the preassembled Instruction. 

A 11st of these tables, their use and formats Is included in 
Appendix C. 

Conclusion a nd Pr ojection 

The growing need for more effective programs in special education 
combined with the unique opportunity offered by the CARE 1 course suggested 
toe feasibility of CARE S, the computer simulation program herein described. 
Key considerations were the potential of simulation as a tool for instruc- 
tion and evaluation, and the unique capacity of the computer for handling 
the diverse materials of complex systems. CARE S is a simulated first grade 



*2 

class. Thf^ trainee is projectod as tho toucher and is charqed with the task 
cf screeninq the pupils to identify those children with significant educa- 
tional problems. To facilitate this the program provides an array of 
informative materials normally at the disposal of the teacher. The col- 
lection of these materials, and the subsequent preparation of them to meet 
interface requirements, was directed by the primary concern of preserving 
fidelity. For the simulation as a whole the primary concern was to evoke 
the presence of a real classroom situation. 

As a program for identifying the exceptional child, CARE S marks 
a mere beginning. The concept of instructional computer simulation has far- 
reaching implications for special education. As the CARE sequence develops, 
CARE S can be broadened accordingly to provide a realistic setting for the 
teacher-trainee to practice skills acquired in other CARE courses, e.g., 
remedial eduta. on. The modular construction of CARE S permits infinite 
variation and can accommodate various objectives. This flexibility offered 
in the modular desian is especially compatible with the broadened scope of 
educational programs which sirrulation make^ oossible. 
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readier Referral Statement 



Name of Child: 



Date of Report: 



Birth Date: 



Sex: 



Teacher : 



Grade : 



I. Achievement Data 

Describe the child's typical performance In each area. Use behavioral 
ternis so that the description is precise. Attach samples of the child's 
work where applicable. Cite any available test results. 

A. Oral Language ■ 

Written Lancjuage _^ 

B. ^.eading Coniprehension 

Word Analysis Skills 

C. Mathematical Coniprehension 

^n"^Dutation Abilities 



0 



Art 



Dramatic Play 



E. Other 
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Name of Child: 

IK learning Behaviors Check List 

^^f^!.? S^?^'^ '"^'^'^ statenients which describe behavior usually 

exhibited by the child. Use the comment space to elaborate on your 

choices and to provide supporting information. 

A. Behavior Related to Inputs 

is attentive during most activities 
Is attentive only during his favorite activities 

rarely pays attention 

indicates a preference for material received through the auditory 

channel *^ 

indicates a preference for material received through the visual 

channel 

does not indicate a preference for one input channel over another 

performs better when information is r ived through the auditory 

rJ^.annel ' 

performs better when information is received through thp visuul 

channel 

performs better when he receives information through a combination 
of visual and auditory channels 

is able to use tactile sensations 



exhibits unusual behavior durioy activities which require good 

hearing — 

exhibits unusual behavior during activities which require good 

vision ^ ^ 



Comment: 
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Namo Child: _ ^ 

B. Behaviors Related to Information Processing 

organizes tasks and materials so that time is used efficiently 

has short-term retention for most learning areas 

has long-term retention for most learning areas 

can recall infonnatlon for only some selected learning areas 

d0(?s not renieirtber information 

discriminates between sounds 

discrimi nates between shapes and figures 

discriminates between letters, numbers, words 

can make associations 

can recognize associations 

can make fjenoralizations 

can ditfei ci.Liate between eneral izatlon? ind specific facts 

translates from concrete experiences to abstractions 

is able to profit from incidental learning 

finishes (or attempts to finish) tasks he starts 

completes only those tasks he enjoys 

is eas-*ly (iistracted regardless of task 

.. follows instructions directed to a group 

follows instructions directed to him individually 

follows one direction but not a sequence of directions 

Conment : 
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NdnK> of Child: 

C. Behaviors Uelatod to Outputs 

volunteers comments, answers* etc. during group activities 

speaks spontaneously on a one-to-one basis to other child and/or 

speaks only when called on or when conversation is initiated bv 

another person 

■■ ,. _ must be urged to spea'k 

shows specific speech problem (describe) 

perfonns gross motor skills in coordinated fashion 

performs fine motor skills in coordinated fashion 

Is clumsy and awkward in most motor activities 

exhibits involuntary repetition when making a motor response 

exhibits involuntary repetition when making a spoken response 

uses a vocabulary typical of older children 

uses a vocabulary typira] of children his age 

uses d liiiiued vocabulary 

uses compound and complex sentences 

- ■ uses only simple sentences 

uses single words and some phrases, but not complete sentences 

reverses some letters and/or numbers when writing 

prefers right hand for most activities 

prefers left hand for most activities 

uses either hand with about equal dexterity 

Comment: 
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e vf CnJid; _ 

D. Behaviors Rf>lated to Feedback 

(Place a chuck mark next to the events which are rewarding for the 

child) 

, cofisiiiudb io rewards such as candy 

tangible rewards such as tokens which can be traded for food, prizes 

physical attention such as a hug, a pat on the back 

symbolic rewards such as grades, stars 

competitive rewards such as being named the winner 

comments of approval (verbal praise) from an adult 

comments or indications of approval from peers 

op?>ortunities to pursue activities of his own choosing 

knowU'dqe of results such as being told an answer is correct 

?lac<r a check mark next to statementi. which apply to the child. 

exnibits a strong preference for a certain type uf reward; 

i: .n. f.pocify 

00^^^' "ot disp]r*y a preference for any one type of reward but works 

wel 1 for a variety of rewards 

neod> to be rewarded several times during completion of a task 

. i-ou tleluy receiving reward until conpletion of task 

'."^-n delay receiving reward until several tas;.^ ^ru completed • 

Comment; 
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Name of Child: ^ 

in. Physical Symptoms Check List 

Place a check mark next to the statements which apply to the child. Use 
the comjiient space to elaborate and provide supporting information. 
Attach any medical reports which are available, 

. is often absent 

Is usually tired 

is overly active 

is listless, lethargic 

_ „ Is underweight 
is overweight 

complains of headaches, dizziness 

has unusual posture when doing visual tasks 

has unusual posture when standing 

has unusual gait 

appearance of eyes Is abnormal 

has frequent earaches 

Comment: 



Udu\e of Child; 

IV. Social -Emotional Behaviors Check List 

Place a check mark next to the statements which apply to the child. Use 
the comment space to elaborate and provide supporting information. 
Attach parent conference reports. If any. 

prefers working with others 

, ■ prefers to work by himself 

exhibits about equal willingness to work with others and alone 

gets along with others In work, situations 

gets along with others In play situations 

refuses to participate In group activities 

adapts easily to changes 

needs to be carefully prepared and gradually Introduced to change 

• behavior In group activities Is predictable 

is more easily excited than others his age 

has temper tantrums (kicks, screams, beats on floor, etc.) 

makes a deliberate attempt to be by himself 

exhibits an unusual amount of persistence 

gives up and moves to another activity when he experiences 

difficulty 

Is aggressive (fights, kicks, hits, verbal Insults, etc.) 

Comment: 
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KEY FOR STUDENTS* TRACE CHAINS 



Requested Information For All Children 

'' i '' lorgarten record 
Readiness tests 
Soclogram 
Observation 
Work samples 
Drawing samples 

Requested Information For One Child 
Biographical data 

Medical data (hearing & vision test) 

School achievement 

Parent's comment 

Mrs. Thomas' opinion 

Observational comments 

Work sample 

Drawing sample 

Speech sample 

Soclogram 

Draw-A-Man Test 

First firade Screening Test 

Metropolitan Readiness Test 

Self report 

Denver Developmental Screening Test 
Individual profile 
Psychological report 



Time 
Counter 
Advances 

1 
1 
1 

With each comment 
1 
1 



0 
0 
0 

1 

0 

with each comment 
0 
0 
0 
1 
0 
0 
0 

1 

0 
0 
0 



?PP?I?). .Information 



Feedback for excentional child 

Feedback for normal child 

General feedback when student tries 
to sign off 

Value of time counter 

X - 1 is the number of assists 
the student needed to make a 
correct decision 



Example Student Record ^1 
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Information for all children: 
A, n^, B, TC = 3 

Information for Child t: 

"2* ^3* "r ^2' ^» ^* 4' 4* o» 

TC 29 

Student comment on Child 2: 

Mike seems to have a qreat deal of difficulty in his working with others his 
own age. His visual problems seem to cause him trouble in workin<j with the 
alphabet. He cannot discriminate between sounds and needs work in beginning 
consonants and phonograms. He would rather be by himself and it seems to be 
apparent that he has trouble relating to those his own age. 
DFB, C ^ 1 

Information for Child X: 

F], Hg. M, Lg. P4. Fg, Pg. P3, Hp H^ H^ Hp Hp G, F^, I, TC « 40 
Student comment on Child X: 

Paul seems to be having trouble in his auditory perception. Several comnents 
were made by his parents about his not listening. Shows only a strong desire 
to finish his work. Seems to be apathetic toward social -encounters of any 
kind. 

DFB, C « 1 



Information for a nontial child: 

r,, H^. P^, P^, Pj,, P^, Lp L^, Hp I, 0, Nj,, C, G, NFR, NFR, C = 2, TC ^- 51 

Information for a normal child: 
NFB, C » 1, TC = 51 

Information for Child v. 

Hg* N^. 0, G, Pp P^, P^, I, Hp Hp H,, Hp Hp Fg, TC « 61 

Rosa is not retaining the Information. I think her hearing has somethinq to 
do with this. She seems very apathetic about social interaction but does 
show desire to have a best friend. She seems to be having some psychological 
problems along with some hearing problems. 
DFB, C » 1 

Sign off FB, C « 1, TC » 61 
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^'<.¥!PJ?, -ilM^^^mt^ Jecord ' ? 

Information for children: 
0^. TC ^ 63 

Information for Child Z: 

1^^, H^, H^, H^, H^, M^, F^, H^, I, M.l^, TC « 75, L, , L,. L,, L,, 4. 4. 
1^, ■ L3, M, M, L^, Lp Fg, i^, P^, P3. P^, r^, C, TC « 77, N,, N^, N, , N 

0, I, TC • 181 (programs signed student off after reaching the end of 
the simulated school year) 
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Information for all children: 
A, B, C, TC = 3 

Information for a normal child: 
G, Hg, I, NFB, C 1, TC » 15 

Information for ChV.-* 

^2' ^2* 0^ (assist), P3, P^, DFB (assist). L^. TC « 16 

Student comment on Child X: 

Auditory problems hamper Input causing general problems for Ella in all but 
reading. 

DFB, C « 3 

FB (student tried to sign off - assist) 
Information for Child Y: 

F^, Hg, Pg, P^. P3, Fg, Fg, 0, L,, DFB (assist). Hp H^, H,, H,, I. 
DFB (assist), Fg, I, Ng, 0, TC = 51 

Student comment on Child Y: 

Paul lacks reading readiness skills which would make It difficult to go on. 
He needs this readiness basis. 
DFB, C « 3 



Information for Child Z: 

Fl, F3. a. H^, Hp Hp Pp Lp TC « 55 

'^tUilent consent on Child 7: 

has visual problems due to his visual deficiencies. This will also effer* 
his motor output. 
DFB. C = 1 

f^Wn off. FB. C = 2, TC « 55 
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TABLE NAME 
(LABEL) 



CHARACTER 
LENGTH OF COMMENT 
PORTION OF THE NO-OP 



USAGE 



MODULES 
REFERENCING 



nVALS 
GSAVE 



120 
72 



Biographical data F1 

Previous grade reports 6 
for school achievement 



PKSAVE 



SAVEC 



S4SAVE 



204 



204 



1S8 



Names and grades for PKREC 
preschool and kinder- 
garten record displays 

Saves quasi -counters All 

C50 - CI 50 for 

RESTART 

Pools of slide numbers LI, L2 

for work and drawing 

samples 



TRACE 



99 



TRACE chains 



All 



6t» 



KSr con AVlttUBlE 



PJVAk^. f*0-OP FORMAT 



Assembled 

Instruction > 4 8 12 16 

Work ^ 



Card 
Column 



m 



Field 



-i L 



> 7 11 15 19 23 



-t L 



^1 h h u 



56 60 SA 



60 
CARD 2 

A, 



^4 ^15 



Stored in each of the 15 fields of the instnictlon are four 
numeric values pointing to itens in the biographical data pools for each 
of the 15 children in the simulated class. From left to right in each 
field, these values represent: 

1. father *s occupation and schooling, 

2. mother's occupation and schooling, 

3. parents' names, 

4. comment (if any). 



3EST cm mimvE 



asm NO-OP FORMAT 



Assembled 
Instruction 
Word ^ 



-> 4 



13 



22 



31 



40 



Card 
Column 



-> 7 11 

NO 



29 



47 



65 



12 

(Card 2) 



Field 



Stored in each of the four fields of the Instruction are previous 
grade reports for an individual child's school achievement record. Each 
previous report Is formatted and stored In the no-op only when the simula- 
tion time counter reaches a new "quarter" of the school year. 

The format of the 18-character grade set stored In each field Is 
as follows: 



99-gg-gg.qg.gg.gg/ 



where gg Is the grade ("S^", "S-% or "U^") 
. is a grode delimiter 
/ Is a grade set delimiter 
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BEST COPY milABU 



PKSAVE NO-OP FORMAT 



Assembled 
Instruction 
Word « 



4 13 22 



Card 
Column 



Field — , NO 



-,7 n 29 47 



1 ^2 hUVVs^? h 




76 85 94 



106 



PRESCHOOL 



2 

{Card 4) 




KINDERGARTEN 



CHILDREN WITH 
NO RECORDS 



Fields 1-10 are In the following format: 

- cccc.gg.gn.gg.gg.x 

where cccc Is the child's name 

gg Is a grade ("S^", "S-", or "U^") 
. Is a delimiter 

X is a numeric value pointing to a line in the comment 
pool PKCm or PKCPflY 



Field 11 Is In the followlna format: 



cccc . cccc . cccc . cccc . cccc 



r*rr^ «f\r*«» rt'x** pn» f- 



SAVEC NO-OP FOHMAT 



Assembled 
Instruction 
Wof*d # 



Card 
Column 



7 

I 

NO 



11 



105 



(Ca 



71 

t 



At restart points In the program, quasi -counters C50-C150 
(202 bytes) are written with no conversion Into the no-op. 
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BEST fm mimi 



$4$AVE NO-OP FORMAT 



Assembled 
Instruction 
Word # 



Card 
Column 



NO 



List Pointer 
For Each Field 



34 



45 



-^7 11 



Normal Work 
Sample 
Slide #Pool 



X, Y. or Z 
Work Sample 
Slide # Pool 



75 



X 



Normal Draw- 
ing Sample 
Slide # Pool 



83 



27 
Card #3 



X, Y, or Z 
Drawing Sample 
Slide # Pool 



I 

C133 



t 

f 

C134 



t 
t 

CI 35 



L 



I 

C136 



BEST COPY mims 



71 



Random sequences of slide numbers are generated in counters and 
written into the appropriate field via function PSREMV. When a list pointer 
of a given field is incremental to the end of the field, it is reset to zero 
so that on subsequent requests a new sequence will be generated and stored. 
The field pointers contain word numbers of the instruction. 



POINTER 


IF VALUE IS 


THEN 


CI 33 


0 


generate early work sample set and 
set C133 » 4. 




-1 


generate advanced work sample set 
and set CI 33 « 4. 




4<C133<33 


get slide # from this word of the 
instruction. 


CI 34 


0 


generate work sample set for x, y, 
or 2 child. 




34<C134<44 


get slide # from this word of the 
instruction. 


CI 35 


0 


generate normal drawing sample set. 




45<C135<74 


get slide # from this word of the 
instruction. 


CI 36 


0 


generate drawing sample set for x, 
y, or 2 child. 




75<C136<82 


get slide # from this word of the 
instruction. 
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TRACE NO-OP FORMAT 



Assembled 
Instruction 
Word ^ 



Card 



Column 



11 



NO 



Field 



15 



8 



19 



50 52 53 



31 



J 1 i i 



^1 h U 



35 39 (Card 



^24 ^25 



Each time a module Is entered, four characters are written Into 
the trace chain at the word number specified In C28. If C28 Is pointing 
to field 25 when a new set of characters are to be written, the chain is 
dumped to the proctor terminal, C28 Is reset to 4, and the characters 
written. Field 25 Is not used. 
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Restrictions and Program Changes 

Because of the use of no-op data storage, several minor restrictions 
have had to be imposed on student (trainee) sign-on numbers and for authors 
executing the course. 

CARE S currently allows for up to 99 students to be takinq the 
simulation simultaneously. To Insure that a student Is In the range 001-099, 
the program tests the last 3 digits of the sign-on nunfcer at the Initial 
s1gn-on by a student. The number 000 is reserved for authors (alphabetic 
characters are treated as zeros). After all Initialization Is completed by 
the program, a pointer to the correct sequence number ln the storage tables 
is stored in a counter. This pointer Is the last two digits of the sign-on 
number plus one.* 

If it is desired to change the limits of the number of students which 
can simultaneously take the course, it will then be necessary to increase or 
decrease the number of no-ops in each table, as well as to make corresponding 
adjustments In the tests (*) above. Major program revisions such as changing 
the generated class size to larger than 15 students will entail redesigning 
the primary data structures and function TSTSW. 

Authors executing the course from the beginning will get the 
•'illegal number" message. They may continue by entering the passkey "return 
return backspace." Authors should exercise caution in doing partial 
execution of CARE S without being sure of the correct counter values. In- 
formation stored for a student could thus be changed or wiped out, or a 
system error could result. 
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